, using mutant strains, also produced evidence which supported this scheme.
The photometabolism of aromatic acids is sensitive to the presence of exogenous fatty acids. Long-chain fatty acids produced during disruption of cells and associated with the chromatophore particles cause severe inhibition of benzoate photoassimilation when added to a suspension of intact cells (Dutton & Evans, 1970) .
Various cell-free extracts did not catalyse benzoate reduction in the presence of a variety of reduced cofactors, even after treatment with bovine serum albumin to remove fatty acid inhibitors. Ferredoxin, prepared from Rhodopseudornonas palustris cells and reduced chemically, photosynthetically and by a dark enzymic reaction, also did not act as a hydrogen donor for benzoate reduction in the cell-free systems used (Whittle, 1975) .
It has now been shown that these cell-free extracts in the presence of CoA, ATP and Mg2+ ions in phosphate buffer convert benzoate into benzoyl-CoA, which co-chromatographed with a synthetic sample [prepared by the method of Schackter &Taggart (1953)l in the solvent system ethanol/O.l M-sodium acetate buffer, pH4.5 (1 : 1, v/v) on cellulose plates, with RF0.8. Treatment of this reaction product with NaOH (0.1 M) gave benzoate again (RF0.95 in the above t.1.c. system).
It has also been demonstrated that cyclohex-lenecarboxylate is converted into pimelate by a cell-free extract of Rhodopseudomonaspalustris in the obligate presence of the following reactants, under either anaerobic or aerobic conditions.
The assay mixture contained, in 5.0ml of buffer (0.05 M-potassium phosphate, pH 7.2): cyclohex-1-enecarboxylate, 2pmol; CoA, 1 pmol; ATP, 8pmol; NAD+, 6pmol; MgS04, 1Opmol; cell-free extract (8mg of protein). Incubation was for 30min at 30°C. The pimelate formed (0.6pmol) was determined by g.1.c. of its dimethyl ester, prepared by acidification of the reaction mixture, extraction with ether and methylation of the ether extract with diazomethane.
The above system is analogous to the classical B-oxidation of fatty acids, and the skeletal reductive pathway of Dutton & Evans (1969) can now be amplified as follows:
cyclohex-l snoyl-CoA 1 , 2-hydroxycyc!ohexanoyl-CoA
The reductive step (2) still remains to be demonstrated in a cell-free system. Rhodopseudomonas gelatinosa is capable of growing on phloroglucinol photosynthetically; the first product identified is dihydrophloroglucinol, and this step has been accomplished with a cell-free system from this organism, by using NADPH as hydrogen donor, as follows. The assay mixture contained, in 3ml of buffer [O.OlM-potassium phosphate, pH7.2, containing 1 mM-EDTA (disodium salt) and 1 mM-cysteine hydrochloride)]: phloroglucinol, 8pmol; NADPH, 0.8pmol; cell-free extract, 0.1 ml(2mg of protein). The reaction was followed by the change in A blank without NADPH was used as reference. No non-enzymic oxidation of NADPH by phloroglucinol and buffer occurred. NADH was incapable of serving as the hydrogen donor.
This Microspira tyrosinatica ( Vibrio tyrosinaticus) grows aerobically in a tyrosine-mineralsalts medium, producing a jet-black pigment with similar properties to tyrosinasemelanin (Larway & Evans, 1962) . These workers also isolated dopa (3,4dihydroxy-phenylalanine) from such cultures and showed that the bacterial cells contained tyrosinase activity. These results were confirmed by Pomerantz & Murthy (1974) . Chromatography indicated the presence of yet another intermediate in these cultures, which was ninhydrin-positive and gave the characteristic reactions for an o-dihydroxyphenol, but the Ehrlich reaction for an indole ring was negative. Paucity of material, coupled with its readiness to autoxidize, defeated our attempts at its direct isolation; we have now isolated a crystalline methylated derivative and characterized it as 2,4,5-trimethoxyphenylalanine (i.e. the methylated derivative of 6-hydroxydopa) by direct comparison with a synthetic authentic sample (Ong et al., 1969) , micro-analysis, i.r. and nuclearmagnetic-resonance spectra.
Meanwhile, it was noted that an intermediate with identical chromatographic and other properties had been reported by Lissitzky & Rolland (1962) when purified tyrosinase (mushroom polyphenoloxidase) acted on tyrosine or dopa; it was aIso formed when dopa reacted with the non-specific hydroxylating system, ascorbate-Fe2+-02 (Lissitzky & Roques, 1957) .
When Raper and his collaborators (Raper, 1927; Evans & Raper, 1937) established the biochemical sequence of reactions involved in melanogenesis, powerful techniques which would have been useful had not been devised; there was a distinct possibility that some intermediates had escaped detection.
